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(54) Cyclosporin-containing soft capsule preparations 

(57) The present invention relates to a cyclosporin- 
containing soft capsule preparation which comprises 
cyclosporin as an active ingredient; propylene carbon- 
ate or polyethylene glycol or a mixture thereof as a 
cosurfactant; one or a mixture of two or more selected 
from the group consisting of an esterif ied compound of 
fatty acid and primary alcohol, medium chain fatty acid 
triglyceride and fatty acid monoglyceride as an oil com- 
ponent; and a surfactant having HLB (Hydrophilic- 
lipophilic balance) value of 8 to 17. 
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Descripti n 

Background of the Invention 
5 1 . Field of the invention 
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c« J? ? ,nVe '° n ' t6S 10 3 50ft CapSU,e P fe P aration containing cyclosporin as an active ingredient. More 
specially, the present invention relates to a soft capsule preparation containing cyclosporin as an active ingredient 
Pr ^? ca ** )nate or Methylene glycol or a mixture thereof as a cosurfactant; one or a mixture of two or more 
selected from tt)e group consisting of an estertfied compound of fatty acid and primary alcohol, medium chain fatty acid 
triglyceride and fatty acid monoglyceride as an oil component; and a surfactant having HLB (Hydrophilic-lipophilic bal- 
ance) value of 8 to 17. 

2. Background art 

Cyclosporin is a specific macromolecular (molecular waght 1202.64) cyclic peptide compound consisting of 11 
am.no acids, which has a broad spectrum of useful pharmacological activities, particularly an immunosuppressive 
activity and an antiinflammatory activity. Therefore, cyclosporin has been used for suppression of inherent immunolog- 
ical responses of the livmg body, which are caused by tissue and organ transplantation, for example, transplantation of 
heart, lung. liver, tadney, pancreas, bone marrow, skin and cornea. In addition, cyclosporin has proved useful for the 
suppression of hematological disorders, such as anemia, various autoimmune diseases, such as systemic lupus ery- 
thematosus and idiopathic malabsorption syndrome, and inflammatory diseases such as arthritis, rheumatoid disorder 
etc Cyclosporin has also been useed in the treatment of protozoal diseases such as malaria, schistosomiasis etc and 
quite recently in cancer chemotherapy. ' " 

Cyclosporin is highly lipophilic and hydrophobic. Therefore, cyclosporin is sparingly soluble in water, whereas well 
dissolved in organic solvents, such as methanol, ethanol. acetone, ether, chloroform and the like. Due to its limited sol- 
ubility in water the bioavailability of orally administered cyclosporin is extremely low and may be highly dependent on 
the condition of the patient. Accordingly, it is very difficult to retain an effective therapeutic concentration. Moreover 
cycfosponn may have considerable side effects such as nephrotoxicity. Cyclosporin can thus be formulated into a prep- 
aration for oral admmistration only with great difficulty. Accordingly, numerous studies have been extensively corxJucted 

InJ t»* K^i^f re ^ ati ° n effeCtive for ° ral administra,i °". *at a preparation which provides both uniform dos- 
age and bioavailability of the active component. 

In the prior art. preparations of cyclosporin suitable for oral administration of sparingly water-soluble cyclosporin 
EE?? y ?T o ^ in ** form 0< a " emu,Si0n by COmbining cyclosporin with a surfactant, an oil and a cosur- 
Sl^tS 6 ^ 8 ^' N °- 4,38 i 3071 *** iSSU6d 00 June U ' 1983 ' disc,oses a formulation of 
n£2^LTS -^f ; 35 a cosurfectant - olive oil as a vegetable oil. and a trans-esterification product of a 
° tr ' 9lycer,de and a ^Wene polyol as a surfactant. However, since this liquid formulation is 
admm.stered as an aqueous dilution, it is both inconvenient to administer and difficult to administer in a uniform dosage 

In order to mrtigate the inconvenience of diluting a cyclosporin liquid composition with water prior to oral adminis- 
tration, an emulsion concentrate of the liquid composition has been formulated into a soft capsule preparation, which is 
now commercially available as Sandimmun®. In this preparation, the cyclosporin soft capsule contains a large amount 
of ethanol as a cosurfactant in order to solubilize cyclosporin. However, since ethanol permeates the gelatin shell of the 
capsule to volatilize even at normal temperature, the constitutional ratio of the contents of soft capsules may qreatlv 

^«n U n"?„ 9 * to K 9e - ^V^? ethan °' 00,116,11 in tum resu,t in "yaalfeation of cyclosporin and a significant 
variation in the bioava.lab.lrty of cyclosporin. The variation with storage time of the bioavailability of the active compo- 
nent makes rt qurte d.fficuft to determine the dosage needed to provide a desired therapeutic effect 

In an effort to prevent the volatilization of ethanol from soft capsule preparations during storage and distribution the 
soft capsule preparations are wrapped in specialized packaging materials, such as aluminum-aluminum blister packag- 
ing. However, great variations in the composition of the capsules and consequent variations in cyclosporin bioavailabH- 
ity may occur despite such special packaging, which itself significantly increases the price of the preparation 
ct„ ra „! Ce 2 y ; T V r6S ? rchers "** attem P 1ed to devel °Pe a cyclosporin preparation which has a stability during the 
f 22 l ^ f 6) ? 15 "° substantial chan 9 e in biological availability and no substantial difference in biological 
ava.lab.lrty between .ndrvdual subjects, so that the bioloical effect of cyclosporin can be uniformly maintained One of 
the preparations developed for this purpose is disclosed in Korean Laid-open Patent Publication No. 93-1 13. This prep- 
ISSS 8 ? k undertna Remark Sandimmun Neoral®. However, since this preparation also uses ethanol as 
?« ™ fSTL Si? reS . S ° me ° f " ie disadvanta 9 es * P*» ethanol-containing preparations, that is, its storage stability 
n ; poor, and its ethanol content changes with time to cause the precipitation of cyclosporin and the lowering of 
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Accordingly, the present inventors have studied numerous combinations of various surfactants, oil components and 
cosurfactants to find out a cyclosporin composition which is stable, and provides higher bioavailability and lower differ- 
ence in blood levels between individual subjects than those of cyclosporin compositions of the prior art. As a result of 
these investigations, we identified that the cyclosporin composition as defined below satisfies the above-mentioned 
requirements, and thus completed the present invention. 

Therefore, it is an object of the pr sent invention to provide a composition suitable for formulation into soft capsules, 
which contains cyclosporin as an active ingredient; propylene carbonate or polyethylene glycol or a mixture thereof as 
a cosurfactant; an oil component as defined below; and a surfactant. 

It is a further object of the present invention to provide a soft capsule preparation comprising cyclosporin as an 
active ingredient; propylene carbonate or polyethylene glycol or a mixture thereof as a cosurfactant; one or a mixture of 
two or more selected from the group consisting of an esterrfied compound of fatty acid and primary alcohol, medium 
chain fatty acid triglyceride and fatty acid monoglyceride as an oil component; and a surfactant having HLB 
(Hydrophilic-lipophilic balance) value of 8 to 17. 

The foregoing has outlined some of the more relevant objects of the present invention. These objects are merely 
illustrative of the features and applications of the invention. Many other beneficial results can be obtained either by 
applying the disclosed invention in a different manner or by modifying the invention within the scope of the disclosure. 
Accordingly, other objects and a more thorough understanding of the invention may be had by referring to the disclosure 
of invention, in addition to the scope of the invention defined by the claims. 

DISCLOSURE OF INVENTION 

In one aspect, the present invention relates to a cyclosporin-containing soft gelatin capsule which has a high stor- 
age stability to exhibit little variation of the composition overtime, and exhibits greater bioavailability than prior art prep- 
arations, and which contains a composition comprising cyclosporin as an active ingredient; propylene carbonate or 
polyethylene glycol or a mixture thereof as a cosurfactant; an oil component as defined below; and a surfactant. 

More specifically, the present invention relates to a cyclosporin soft capsule preparation, which comprises a com- 
position containing: 

(1) cyclosporin as an active ingredient; 

(2) propylene carbonate or polyethylene glycol or a mixture thereof as a cosurfactant; 

(3) one or a mixture of two or more selected from the group consisting of an esterified compound of fatty acid and 
primary alcohol, medium chain fatty acid triglyceride and fatty acid monoglyceride as an oil component; and 

(4) a surfactant having HLB (Hydrophilic-lipophilic balance) value of 8 to 1 7. 

Cyclosporin, which is used as the pharmaceutical^ active ingredient in the composition according to the present 
invention, is a cyclic peptide compound having useful immuno-suppressive activity and anti-inflammatory activity as 
described above. Although cyclosporin A, B, C, D, G and the like can all be used as the cyclosporin component in the 
present invention, cyclosporin A is preferred, since its clinical effectiveness and pharmacological properties are well 
established in the art. 

As the cosurfactant which is the second essential component in the composition according to the present invention, 
propylene carbonate or polyethylene glycol or their mixture can be used. 

Propylene carbonate which is used as an essential cosurfactant in the composition of the present invention is a 
non-volatile and non-hydrophilic component having boiling point of about 242°C. Due to high boiling point of propylene 
carbonate, it does not volatilize during storage at room temperature or even under high temperature condition for prep- 
aration of soft capsules to ensure the stability of the soft capsule preparation. Further, since propylene carbonate is a 
non-alcoholic substance which does not contain any hydroxy group, it shows low hygroscopic property and shell per- 
meability, and further has a high solubility for cyclosporin. 

In addition, in the composition of the present invention polyethylene glycol can also be used as a hydrophilic cosur- 
factant. Polyethylene glycol is also a non-volatile component having high boiling point of about 330°C. In the composi- 
tion according to the present invention, although any polyethylene glycol which can be liquified can be used as the 
hydrophilic cosurfactant component, polyethylene glycol(PEG) having molecular weight of 200 to 600. particularly PEG 
200, can be preferably used. 

In the present invention, the mixture of propylene carbonate and polyethylene glycol as defined above can also be 
used as the cosurfactant. When the mixture of polyethylene glycol and propylene carbonate is used as the cosurfactant 
component in the present invantion, they can be generally combined in the ratio of 1 : 1 -5, preferably 1:1-3. most prefer- 
ably 1 :1 -2, on the basis of weight. 

In the present invention, the use of propylene carbonate and polyethylene glycol as the cosurfactant provides cer- 
tain advantages. That is, the stability of the cyclosporin-containing composition during storage is improved and there- 
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fore the contents of the components contained therein are substantially uniformly maintained. Furthermore the use of 
propylene carbonate as non-hydrophilic cosurfactant component can more increase the solubility of the active ingredi- 
ent cyclosporin and inhibit the inflow of water from the gelatin capsule shell into the composition to provide a more sta- 
ble composition. * 

In the composition of the present invention, the cosurfactant is used preferably in th ratio of 0.1 to 10 parts by 
weight, more preferably 0.5 to 8 parts by weight, and most preferably 1 to 5 parts by weight, per 1 part by weight of 
cyclosporin. 

The third component used in the composition according to the present invention is an oil component As the oil 
component in the present invention, one or a mixture or two or more selected from the group consisting of esterified 
compounds of fatty acid and primary alcohol, medium chain fatty acid triglycerides and fatty acid monoglycerides can 
be used. The esterified compound of fatty acid and primary alcohol which can preferably be used in the present inven- 
tion may include an esterified compound of fatty acid having 8 to 20 carbon atoms and primary alcohol having 2 to 3 
carbon atoms, for example, isopropyl myristate. isopropyl palmitate. ethyl linoleate, ethyl oleate, etc.. with an esterified 
compound of linoleic acid and ethanol being particularly preferable. In addition, as the medium chain fatty acid triglyc- 
eride a triglyceride of saturated fatty acid having 8 to 10 carbon atoms can preferably be used with caprylic/capric acid 
triglyceride as a vegetable oil triglyceride of saturated fatty acid being most preferably used. The fatty acid monoglycer- 
ide which can also be used as the oil component in the present invention includes a monoglyceride of fatty acid having 
1 8 to 20 carbon atoms, particularly monoglyceride of oleic acid. 

In the composition according to the present invention, the oil component is used in the ratio of 1 to 10 parts by 
weight, preferably 2 to 6 parts by weight, per 1 part by weight of cyclosporin. When the oil mixture is used as the oil 
component in the composition according to the present invention, the mixing ratio of fatty acid monoglyceride : an ester- 
rfied compound of fatty acid and primary alcohol : medium chain fatty acid triglyceride is generally in the range of 1 • 
0.1-5 : 0.1-10. preferably in the range of 1 : 0.1-3.0 : 0.1-3.0, on the basis of weight. 

The fourth essential component used in the composition according to the present invention is a surfactant The suit- 
able surfactants for use in the present invention include any of pharmaceutically acceptable surfactants having HLB 
(Hydrophil.c-lipophil.c balance) value of 8 to 1 7. which are capable of stably emulsifying the lipophilic portion of the com- 
position cornpns.ng the cyclosporin-containing oil component and the hydrophilic portion comprising the cosurfactant in 
water to form a stable microemulsion. Examples of the preferred surfactant according to the present invention include 
pdyoxyethytene products of hydrogenated vegetable oils, polyoxyethylene-sorbitan-fatty acid esters, and the like for 

S?'o?^ L HC °- 5a N,KK ° L HC °- 4 °- NIKKOL "C 0 ' 60 - 20, TWEEN 21, TWEEN 40. TWEEN 60 

TWEEN 80 TWEEN 81 , etc. Particularly, a polyoxyethylene (50) hydrogenated castor oil which has been commercial- 
ized under ttie trade mark NIKKOL HCO-50 (Nikko Chemical Co.. Ltd.) and a polyoxyethylene (20) sorbitan monolau- 
rate which has been commercialized under the trade mark TWEEN 20 (ICI Chemicals), having an acid value below 1 
a saponrf.cat.on value of about 48-56, a hydroxy! value of about 45-55 and pH value (5%) of 4.5-7.0. can be preferably 

The surfactant can include any one of the above-mentioned surfactants alone or. preferably, in a combination of two 
or more surfactants selected from the above surfactants. In the composition according to the present invention the sur- 
factants can be used in the ratio of 1 to 10 parts by weight, preferably in the ratio of 2 to 8 parts by weight per 1 part by 
weight of cyclosporin. In addition, when the mixture of two surfactants, i.e. polyoxyethylene(50) hydrogenated castor oil 
and polyoxyethylene (20) sorbitan monolaurate is used in the composition of the present invention, the constitutional 
ratio of polyoxyethylene (50) hydrogenated castor oil : polyoxyethylene (20) sorbitan monolaurate is preferably in the 
range of 1 : 0.1-5, more preferably in the range of 1 : 0.5-4, on the basis of weight. 

In the composition according to the present invention, the four essential components are present preferably in the 
ratio of cyclosporin : cosurfactant : oil component : surfactant = 1 : 0.1-10 : 1-10 : 1-10. and more preferably in the ratio 
f cyclo^onn : cosurfactant : oil component : surfactant = 1 : 0.5-8 : 2-6 : 2-8. by weight. In addition to this composition 
the working examples which follow provide additional preferable compositions according to the present invention 
The composition of the present invention may be prepared in the form of soft capsules for oral administration 
When the composrtion of the present invention is preapred in the form of a soft capsule, the composition may be 
ncapsulated in a gelatin shell which contains any conventional plasticizer. As the plastidzer which can be included in 
the gelatin capsule shell, one or more selected from the group consisting of glycerine, sorbitol, hexanetriol, propylene 
carbonate, hexane glycol, sorbrtans. tetrahydrofuryl alcohol ether, diethylene glycol monoethyl ether. 1 3-dimethyl-2- 
imidazolidone. dimethylisosorbide. etc. can be used without any limitation. However, it should be understood that the 
plasticizer which can he used in the present invention is not restricted to those as mentioned above 

In formulating the composition according to the present invention into the soft capsules, the capsule preparation 
may also contain rf necessary, pharmaceutically acceptable additives which are conventionally utilized in the prepara- 
tion of soft capsules. Such additives include, for example, lecithin, viscosity regulators, perfumes (e.g. peppermint oD 
etaUntioxidants (e.g. tocopherol, etc.). preservatives (e.g. parabens. etc.). coloring agents, amino acids etc 

The soft capsule preparation according to the present invention can be prepared in a conventional machine for pro- 
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ducing soft capsules by uniformly mixing the cosurfactant, the oil component and the surfactant, dissolving cyclosporin 
therein while stirring and gently warming the mixture thereby obtained to a temperature of approximately 60°C, and 
then encapsulating the resulting concentrate, with or without the above-mentioned pharmaceutically acceptable addi- 
tives. 1 

5 The present invention will be more specifically illustrated by the following examples. However, it should be under- 
stood that the present invention is not limited by these examples in any manner. 

Example 1 

10 
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Component 


Content(mg/Cap.) 


Cyclosporin 


25 


propylene carbonate 


50 


polyoxyethylene(SO) hydrogenated castor oil 


90 


polyoxyethylene(20) sorbitan monolaurate 


80 


ethyl linoleate 


' 40 


caprylic/capric acid triglyceride 


5 


oleic acid monoglyceride 


35 




Total 325mg 




Component 


Content(mg/Cap.) 


Cyclosporin 


25 


propylene carbonate 


100 


polyoxyethylene(50) hydrogenated castor oil 


80 


polyoxyethylene(20) sorbitan monolaurate 


80 


ethyl linoleate 


30 


caprylic/capric acid triglyceride 


10 


oleic acid monoglyceride 


50 




Total 375mg 
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Example 3 



Component 


Content(mg/Cap.) 


Cyclosporin 


100 


propylene carbonate 


200 


puiyoxyeinyiene(ou) nyarogenateo castor oil 


300 


polyoxyethylene(20) sorbitan monolaurate 


280 


ethyl linoleate 


150 


caprylic/capric acid triglyceride 


20 


oleic acid monoglyceride 


120 


Labrafil 


50 




Total 1220mg 



20 Example 4 



Component 


Content(mg/Cap.) 


Cyclosporin 


25 


propylene carbonate 


50 


polyoxyethylene(50) hydrogenated castor oil 


90 


polyoxyethylene(20) sorbitan monolaurate 


80 


caprylic/capric acid triglyceride 


5 


oleic acid monoglyceride 


35 




Total 285mg 




Component 


Content(mg/Cap.) 


Cyclosporin 


25 


propylene carbonate 


100 


polyoxyethylene{50) hydrogenated castor oil 


90 


polyoxyethylene(20) sorbitan monolaurate 


80 


ethyl linoleate 


40 


caprylic/capric acid triglyceride 


5 


oleic acid monoglyceride 


35 




Total 375mg 
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Example 6 



Component 


ContPntfmn/P.an \ 


Cyclosporin 


25 


polyethylene glycol 200 


35 


propylene carbonate 


45 


polyoxyethylene(50) hydrogenated castor oil 


30 


polyoxyethylene(20) sorbitan monolaurate 


80 


ethyl linoleate 


35 


caprylic/capric acid triglyceride 


5 


oleic acid monoglyceride 


35 




Total 290mg 
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Component 


Content(mg/Cap.) 


25 


Cyclosporin 


25 




polyethylene glycol 200 


50 




propylene carbonate 


100 




polyoxyethylene(50) hydrogenated castor oil 


35 


30 


polyoxyethylene(20) sorbitan monolaurate 


90 




ethyl linoleate 


40 ' 




caprylic/capric acid triglyceride 


5 


35 


oleic acid monoglyceride 


30 






Total 375mg 



Example 8 

40 
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Component 



Content(mg/Cap.) 



Cyclosporin 
polyethylene glycol 200 
propylene carbonate 

polyoxyethylene(SO) hydrogenated castor oil 
polyoxyethylene(20) sorbitan monolaurate 
ethyl linoleate 

caprylic/capric acid triglyceride 
oleic acid monoglyceride 



Total 



25 
25 
45 
50 
75 
40 
5 
35 
300mg 
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Example 9 



Component 


Content(mg/Cap.) 


Cyclosporin 


25 


polyethylene glycol 200 


20 


propylene carbonate 


80 1 


polyoxyethylene(50) hydrogenated castor oil 


35 


polyoxyethylene(20) sorbitan monolaurate 


85 


ethyl linoleate 


80 


caprylic/capric acid triglyceride 


10 


oleic acid monoglyceride 


85 




Total 420mg 
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Component 


Content(mg/Cap.) 


Cyclosporin 


25 


polyethylene glycol 200 


70 


polyoxyethylene(50) hydrogenated castor oil 


35 


polyoxyethylene(20) sorbitan monolaurate 


85 


ethyl linoleate 


40 


caprylic/capric acid triglyceride 


5 


oleic acid monoglyceride 


35 




Total 295mg 



Example 11 

The bioavailability of the soft capsule preparation prepared from the composition of Example 1 according to a con- 
40 ventional manner as the test preparation was compared with the bioavailability of a commercial product containing eth- 
anol, SANDIMMUN® Capsule, as the control preparation to estimate the influence of the cyclosporin preparation 
according to the present invention on the bioavailability of cyclosporin and its difference between respective subjects. 

In this experiment, both the test preparation and the control preparation were administered in an amount of 300mg 
as cyclosporin per kg of rabbit. 

45 Rabbits were uniformly fed with the conventional rabbit solid feed composition for 4 days or more under the same 
condition in wire cages. When the oral preparations were administered, rabbits were fasted for 48 hours in a restraint 
cage made of steel, during which rabbits were allowed to freely take water. A Levin tube of diameter 5mm was inter- 
posed by the depth of 30cm through the esophagus after the surface of the Levin lube had been coated with vaseline 
in order to reduce friction. Each of the test preparation and the control preparation was emulsified with 50ml of water 

so and then introduced into a syringe which is attached to the Levin tube. The ear veins of a rabbit were dilated using 
xylene and then Wood was taken from each rabbit's ear vein before the test and after 0.5. 1 , 1 .5. 2, 3, 4, 6. 10 and 24 
hours by means of heparin-treated disposable syringes. To 1ml of blood thus obtained were added 0.5ml of aqueous 
saturated sodium chloride solution and 2ml of ether, and then the mixture was shaken for 5 minutes and centrifuged 
with 5000rpm for 10 minutes to separate the supernatant (ether layer). 1ml of the supernatant was collected and then 

55 developed in an activated silica sep-pak® (Waters). The developed sep-pak was washed with 5ml of n-hexane and elu- 
ated with 2ml of methanol. The eluate was evaporated to dryness in nitrogen gas under reduced pressure. The residue 
was analyzed by means of HPLG (High Performance Liquid Chromatography) [HPLC condition : column n-Bondapak® 
C 18 (Waters). mobile phase CH 3 CN : MeOH : H 2 0 = 55 : 15 : 30, detection 210nm, flow rate 1 .Oml/mia, column tem- 
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perature 70°C, sensitivity 0.01 Aufs, injection volume 100nl]. 

The results obtained from the test preparation and the control preparation are illustrated in the following Table 1 . 



5 Table 1 



Bioavailability of the test preparation of the present invention and the commercial product (SAN DIMM UN®) 


Parameter 


Control Prep. (A) 


Test Prep. (B) 


P(B/A) 




M±S.D. (n=6) 


CV%(S.D./M) 


IvttS.D. (n=6) 


CV%(S.D./M) 




AUC (pg-hr/ml) 


13.5±10.0 


74.0% 


60.1±18.0 


30.8 % 


4.4 


C max (HQ/ml) 


0.8±0.3 


37.5% 


6.211.5 


24.2% 


7.7 


Note: 












AUC = Area under the blood concentration curve 








c max = Maximum blood concentration of cyclosporin 








MtS.D. = Mean value ± Standard deviation 








CV a Ratio of standard deviation to mean value 








P(B/A) = Ratio of mean value of the test preparation to mean value of the control preparation 





20 



As can be seen from the above table, the test preparation shows the increased AUC and C max values which are 
about 4 times or more and about 7 times or more, respectively, as high as those of the control preparation. Accordingly, 
it can be identified that the bioavailability of the test preparation is clearly significantly greater than that of the control 
preparation^ In addition, the test preparation of the present invention exhibits an effect of decreasing the difference 

25 between respective test subjects (CV %) by about 2 times or more in AUC value and by about 1 .5 times in C max value, 
in comparison with the control preparation. 

Accordingly, it could be determined that when the soft capsule preparation according to the present invention is 
orally administered, the bioavailability of cyclosporin is about 4 times that of the prior commercial product containing 
ethanol, SANDIMMUN® Capsule, and also a decrease of the difference between cyclosporin bioavailabilities in respec- 

30 tive subjects, and at the same time, remains pharmaceutical^ stable without any change during storage. Thus, it is 
apparent that the soft capsule preparation according to the present invention provides a significant improvement over 
prior art preparations of cyclosporin soft capsules. ' 

Although this invention has been described in its preferred from with a certain degree of particularity, it is appreci- 
ated by those skilled in the art that the present disclosure of the preferred form has been made only by way of example 

35 and that numerous changes in the details of the construction, combination and arrangement of parts may be resorted 
to without departing from the spirit and scope of the invention. 

Claims 

40 1 . A cyclosporin-containing soft capsule preparation which comprises: 

(1) cyclosporin as an active ingredient, 

(2) propylene carbonate or polyethylene glycol or a mixture thereof as a cosurfactant, 

(3) one or a mixture of two or more selected from the group consisting of an esterified compound of fatty acid 
45 and primary alcohol, medium chain fatty acid triglyceride and fatty acid monoglyceride as an oil component, 

and 

(4) a surfactant having HLB (Hydrophilic-lipophilic balance) value of 8 to 17. 

2. The cyclosporin-containing soft capsule preparation of claim 1 wherein said cyclosporin is cyclosporin A. 

50 

3. The cyclosporin-containing soft capsule preparation of claim 1 wherein said polyethylene glycol as the cosurfactant 
is a polyethylene glycol having molecular weight of 200 to 600. 

4. The cyclosporin-containing soft capsule preparation of claim 3 wherein said polyethylene glycol as the cosurfactant 
55 is polyethylene glycol having molecular weight of 200. 

5. The cyclosporin-containing soft capsule preparation of claim 1 wherein the cosurfactant is a mixture of polyethyl ne 
glycol and propylene carbonate which are combined in the ratio of 1 :1 -5 on the basis of weight. 



9 



3NSDOCID: <EP 0813876A1J_> 



EP 0 813 876 A1 

6. The cydosporin-containing soft capsule preparation of claim 5 wherein the cosurfactant is a mixture of polyethylene 
glycol and propylene carbonate which are combined in the ratio of 1 : 1 -2 on the basis of weight. 

— . i 

7. The cyclosporin-containing soft capsule preparation of daim 1 wherein said esterified compound of fatty add and 

5 primary alcohol as the oil c mponent is ethyl linoleate. 

8. The cyclosporin-containing soft capsule composition of daim 1 wherein said medium chain fatty add triglyceride 
as the oil component is caprylic/capric add triglyceride. 

10 9. The cyclosporin-containing soft capsule preparation of claim 1 wherein said fatty acid monoglyceride as the oil 
component is a monoglyceride of oleic add. 

10. The cydosporin-containing soft capsule preparation of daim 1 wherein the oil component is a mixture of fatty acid 
monoglyceride, the esterified compound of fatty add and primary alcohol, and medium chain fatty acid triglyceride 

is combined in the mixing ratio of 1 : 0.1 -5 : 0. 1 -1 0 on the basis of weight. 

1 1 . The cyclosporin-containing soft capsule preparation of daim 1 wherein said surfactant is a polyoxyethylene product 
of hydrogenated vegetable oil or a polyoxyethylene-sorbitan-fatty acid ester. 

20 12. The cydosporin-containing soft capsule preparation of daim 1 1 wherein said surfactant is a mixed surfactant con- 
sisting of a polyoxyethylene(50) hydrogenated castor oil : a polyoxyethylene(20) sorbitan monolaurate in the mixing 
ratio of 1 : 0. 1 -5 on the basis of weight. 

13. The cyclosporin-containing soft capsule preparation of claim 1 wherein said cydosporin, said cosurfactant, said dl 
25 component and said surfactant are present in the ratio of 1 : 0. 1 -1 0 : 1 -1 0 : 1 -1 0 on the basis of weight. 

14. The cyclosporin-containing soft capsule preparation of claim 13 wherein said cydosporin, said cosurfactant. said 
oil component and said surfactant are present in the ratio of 1 : 0.5-8 : 2-6 : 2-8 on the basis of weight 

30 1 5. The cyclosporin-containing soft capsule preparation of claim 1 wherein the composition is encapsulated in a gelatin 
shell containing one or more plasticizer selected from the group consisting of glycerine, sorbitol, hexanetriol. pro- 
pylene carbonate, hexane glycol, sorbitans, tetrahydrofuryl alcohol ether, diethylene glycol monoethyl ether, 1,3- 
dimethyl-2-imidazolidone and dimethylisosorbide. 
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